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1)  TRACER-TRANSPORT ERRORS
UCI's doubling-to-convergence
+ GMI resolution studies with strat runs

2)  PHOTOLYSIS RATES
JPL-02 and other updates
fast-JX



TRACER-TRANSPORT ERRORS - Stratosphere
10 year fun with fossil-fuel CO2 (2.91 ppm/yr) with GISS met fields
zonal mean of year-10:  GMI – UCI (± 4 ppm)



TRACER-TRANSPORT ERRORS - Stratosphere
10 year fun with fossil-fuel CO2 (2.91 ppm/yr) with GISS met fields
zonal mean of year-10:  UCI(solid) vs. GMI(dashed)



Aitken's acceleration:  assume that the series obtained by
successive doubling of the number of grid points converges

Atrue  =  A(∆) + [A(∆/2) – A(∆)] + [A(∆/4) - A(∆/2)]  + [A(∆/8) - A(∆/4)] + . . .

= A1  + (A2 – A1) + (A4 – A2) + (A8 – A4) + . . .

In the above pairing of terms, for a convergent sequence(!), each
successive difference is smaller than previous by factor k:

k  =  (A4 – A2) / (A2 – A1)  =  (A8 – A4) / (A4 – A2)  =  ...

Then the convergence goes as
Atrue  =  A1 + (A2 – A1) (1 + k + k2 + k3 + k4 + . . .)

=  A1 + (A2 – A1) / (1 – k)

Note that we need the sequence A1, A2, and A4, but we also want to calculate A8
to check that the k-values are stable and possibly constant.

k421  =  (A4 – A2) / (A2 – A1)

k842  =  (A8 – A4) / (A4 – A2)



UCI CTM 2xConvergence

  doubling grid notation







F2 – F4F1 – F2

UCI: F1-F2; F2-F4; F1-Fex   (± 1 ppm)



F1 – Fex

F2 – F4F1 – F2

UCI: F1-F2; F2-F4; F1-Fex   (± 1 ppm)



GMI – UCI & UCI F1-Fex   (± 4 ppm)



GMI – UCI & UCI F1-Fex   (± 4 ppm)



TRACER-TRANSPORT ERRORS - Stratosphere
10 year fun with fossil-fuel CO2 (2.91 ppm/yr) with GISS met fields
zonal mean of year-10:  UCIex(dashed) vs. GMI(dashed)



TRACER-TRANSPORT ERRORS - Surface
10 year fun with fossil-fuel CO2 (2.91 ppm/yr) with GISS met fields
std CTMs, annual mean of year-10:  UCI - GMI (± 4 ppm)



UCI: F1-F2; F2-F4; F1-Fex   (± 0.4 ppm)

F2 – F4F1 – F2



UCI: F1-F2; F2-F4; F1-Fex   (± 0.4 ppm)

F1 – Fex

F2 – F4F1 – F2



UCI – GMI



F1 – Fex

UCI – GMI

UCI – GMI & UCI F1-Fex   (± 4 ppm)



Aitken's acceleration:  assume that the series obtained by
successive doubling of the number of grid points converges

Atrue  =  A(∆) + [A(∆/2) – A(∆)] + [A(∆/4) - A(∆/2)]  + [A(∆/8) - A(∆/4)] + . . .

= A1  + (A2 – A1) + (A4 – A2) + (A8 – A4) + . . .

In the above pairing of terms, for a convergent sequence(!), each
successive difference is smaller than previous by factor k:

k  =  (A4 – A2) / (A2 – A1)  =  (A8 – A4) / (A4 – A2)  =  ...

Then the convergence goes as
Atrue  =  A1 + (A2 – A1) (1 + k + k2 + k3 + k4 + . . .)

=  A1 + (A2 – A1) / (1 – k)

Note that we need the sequence A1, A2, and A4, but we also want to calculate A8
to check that the k-values are stable and possibly constant.

k421  =  (A4 – A2) / (A2 – A1)

k842  =  (A8 – A4) / (A4 – A2)



TRACER-TRANSPORT – 2xConverge k values
 
F8 run for 2 months look at instant surface abundance at end
Local k's (where large corrections) vary, but reasonable

k421 = 0.46 ± 0.17   k842 = 0.46 ± 0.06 

<rms>     k421 = 0.49   k842 = 0.49
<abs>     k421 = 0.49   k842 = 0.49



Motivation: Problems in the WMO TrendMotivation: Problems in the WMO Trend
Runs (S. Runs (S. StrahanStrahan))

• Considine et al.
[2004] showed high
ClO and Cly levels
not maintained into
October.

•Antarctic vortex ‘mixing test’ using HALOE CH4 [Strahan
and Douglass, 2004] showed that 4x5o GMI vortex does
not create a barrier to mixing with midlatitudes.



A significant problem: GMI Trend Runs donA significant problem: GMI Trend Runs don’’tt
lose enough Olose enough O33 in the LS vortex in the LS vortex

• Without high Clx in Sept
and Oct, Antarctic O3
loss is slower and ends
prematurely (Considine
et al., 2004).

• We would have more
confidence in an ozone
recovery prediction if the
model vortex were more
realistic.



GMI-CTM: Horizontal Resolution SensitivityGMI-CTM: Horizontal Resolution Sensitivity

• 1 year simulations of GMI stratospheric
model with full chemistry

• 2x2.5o and 4x5o horizontal resolutions

• Same 28 vertical levels (lid at 0.4 mb)

• Year 2029 of the WMO trend experiments

• 12 species saved



Horizontal Sensitivity: Antarctic Vortex EdgeHorizontal Sensitivity: Antarctic Vortex Edge

Results:

2x2.5o resolution
shows better
agreement with
HALOE CH4.

The 2x2.5o vortex
has a more realistic
mixing barrier.

60-8060-80ooS PDF in blueS PDF in blue      40-6040-60ooS PDF in redS PDF in red



Horizontal Sensitivity: Horizontal Sensitivity: ClCl in the Vortex in the Vortex

•2x2.5o has higher ClO in the vortex during Sept and Oct

•“Approx. Cly” (= ClNO3 + HCl + noon ClO) is higher all 
winter and spring at 2x2.5o

•O3 loss is more rapid in Sept and continues into Oct, in      
better agreement with MLS

Blue Line:

2x2.5o minus 4x5o

2x2.5o = black

4x5o = red



PHOTOLYSIS RATES:

What happened with JPL-02?
many small adjustments in stratosphere
NO2 cross-sections & T-dependence (IPMMI!)
acetone quantum yields w/Blitz et al.'04

fast-JX update
combines 180-292 nm with 292-850 nm
same scattering code in both
can still run as trop-only
compare with reference code
can now do Pinatubo !



ratio:  JPL-02 / JPL-00
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ratio:  JPL-02 / JPL-00
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ratio:  JPL-02 / JPL-00

1.011.851.001.000.980.98111.0910.0

1.001.711.011.000.980.99111.0912.4

0.981.601.041.000.981.01111.0914.6

0.981.551.061.000.981.03111.0916.7

0.971.521.081.000.991.04111.0918.7

0.971.481.101.000.981.06111.09110.6

0.971.451.111.000.991.07111.09112.4

0.981.431.111.000.991.07111.09114.3

0.981.411.111.000.991.07111.10116.1

0.981.411.111.000.991.07111.10117.9

0.971.411.101.000.991.07111.10119.7

0.961.451.091.001.001.06111.10123.4

0.951.501.091.001.001.05111.09127.2

0.941.541.081.001.001.04111.10131.0

0.941.571.061.001.001.02111.09134.9

0.941.571.051.001.001.00111.08141.1

0.971.461.041.011.010.99111.07150.0

0.921.341.041.051.011.01111.07158.8

0.881.241.041.141.021.02111.07168.7

0.881.201.041.271.031.04111.07179.1

J-CCl4J-F115J-F114J-F113J-F12J-F11J-N2OJ-HOBr
J-

BrNO3J-BrO30deg



ratio:  JPL-02 / JPL-00

0.950.990.961.62    1.100.990.0

0.950.960.901.53   22.751.110.972.4

0.950.930.851.48   1.331.120.954.6

0.950.910.801.47   0.981.110.936.7

0.960.880.751.47 3.99 0.971.120.908.7

0.950.860.711.47 1.22 0.971.120.8910.6

0.950.860.701.468.241.129.890.971.120.8812.4

0.950.860.701.432.001.112.230.971.120.8714.3

0.960.860.701.421.241.111.290.971.120.8816.1

0.960.860.701.401.101.111.120.971.120.8817.9

0.990.860.711.401.071.101.080.971.120.8819.7

1.030.870.721.391.051.101.060.971.110.8923.4

1.040.880.741.381.041.081.050.971.110.9027.2

1.050.890.761.371.031.061.040.961.100.9231.0

1.040.920.811.341.021.031.030.961.100.9534.9

1.010.990.921.301.000.990.990.961.091.0141.1

0.991.111.091.210.990.970.960.961.091.0650.0

0.981.201.171.130.990.960.970.951.121.1758.8

0.981.351.311.070.990.940.970.941.181.4168.7

0.981.531.551.050.990.940.980.961.241.7279.1

J-
CHBr3

J-
HF141bJ-HF123J-HF22J-h2402J-h1301J-h1211

J-
CH3BrJ-MeCFJ-CH3Cl30deg



ratio:  JPL-02 / JPL-00
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0.180.991.0419.7

0.221.001.0523.4

0.281.011.0627.2

0.361.021.0331.0

0.461.031.0234.9

0.611.010.9541.1

0.720.990.9150.0

0.731.000.8858.8

0.711.030.8568.7

0.711.040.8479.1

J-
C3H6OJ-CF3IJ-CH3I30deg
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(FT10_K04f.x) UCI JX-data (JPL02+IUPAC+fixNO2+irHNO4+VOC)ver8.2f
 X-sect     T1   T2   T3    X-sect     T1   T2
  O2        180  260  300    CH3Cl     210  298
  O3        180  260  300    CH3CCl3   210  298
  O3(1D)    180  260  300    CH2Cl2    295  298
  NO        300  300         CHF2Cl    210  298
  H2COa     223  293         F123      210  295
  H2COb     223  293         F141b     210  298
  H2O2      200  300         F142b     210  298
  CH3OOH    297  298         CH3Br     210  296
  NO2       273  298         H1211     210  298
  NO3       297  298         H1301     210  298
  N2O5      225  300         H2402     210  298
  HNO2      297  298         CH2Br2    210  298
  HNO3      200  300         CHBr3     210  296
  HNO4      297  298         CH3I      210  298
  ClNO3a    210  296         CF3I      210  300
  ClNO3b    210  296         OCS       225  295
  Cl2       200  300         PAN       250  298
  HOCl      297  298         CH3NO3    240  298
  OClO      204  298         ActAld    297  298
  Cl2O2     229  230         MeVK      297  298
  ClO       297  298         MeAcr     297  298
  BrO       297  298         GlyAld    297  298
  BrNO3     230  298         MEKeto    297  298
  HOBr      297  298         EAld      297  298
  BrCl      295  298         MGlyxl    297  298
  N2O       200  300         Glyxla    297  298
  CFCl3     210  298         Glyxlb    297  298
  CF2Cl2    210  298         C3H6O     220  300
  F113      210  295         Q2-Ac     240  300
  F114      210  298         Q1A-Ac    240  300
  F115      210  298         Q1B-Ac    240  300
  CCl4      210  298

fast JX:  

updated X-sections
(Nov 2004)

JPL-02
+ fixed-T NO2

+ near IR HNO4

+ IUPAC VOC
+ Blitz’04 acetone



(FT10-K04e.x) UCI JX-data (JPL02+IUPAC+fixNO2+irHNO4+VOC)ver>>>8.1e<<<8/04
NW-JValues   64   18    1   18     NJVAL, NWWW, NW1:NW2=01:18 or 12:18
w-eff (nm)      187.      191.      194.      196.      202.      208.
                211.      214.      261.      268.      278.      295.
                303.      310.      316.      333.      380.      574.
SOL#/cm2/s 1.211E+12 1.417E+12 1.474E+12 8.409E+11 7.218E+12 4.394E+12
           8.905E+12 1.093E+13 6.106E+14 4.102E+14 3.091E+14 5.751E+14
           7.331E+14 5.022E+14 8.709E+14 3.786E+15 1.544E+16 2.110E+17
Raylay cm2 5.083E-25 4.468E-25 4.184E-25 3.904E-25 3.355E-25 2.929E-25
           2.736E-25 2.579E-25 1.050E-25 9.375E-26 8.043E-26 6.124E-26
           5.422E-26 4.921E-26 4.515E-26 3.645E-26 2.082E-26 3.853E-27
BCarb m2/g     10.08     10.08     10.08     10.08     10.08     10.08
               10.08     10.08     10.08     10.08     10.08     10.08
                9.96      9.87      9.79      9.58      9.00      6.50
O2     180 1.728E-21 1.990E-22 3.006E-23 9.843E-24 7.305E-24 6.835E-24
           6.243E-24 5.798E-24 8.623E-26 4.745E-25 3.996E-25 0.000E+00
           0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
O2     260 2.268E-21 3.059E-22 4.913E-23 1.409E-23 7.688E-24 6.835E-24
           6.243E-24 5.875E-24 8.623E-26 4.745E-25 3.996E-25 0.000E+00
           0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
O2     300 2.754E-21 4.239E-22 7.402E-23 2.102E-23 8.352E-24 6.835E-24
           6.243E-24 5.974E-24 8.623E-26 4.745E-25 3.996E-25 0.000E+00
           0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
O3     180 5.861E-19 4.685E-19 4.130E-19 3.546E-19 3.228E-19 4.555E-19
           6.287E-19 9.129E-19 8.866E-18 3.463E-18 1.494E-18 7.480E-19
           2.365E-19 8.722E-20 3.694E-20 4.295E-21 1.804E-23 1.630E-21
O3     260 5.928E-19 4.772E-19 4.223E-19 3.648E-19 3.330E-19 4.610E-19
           6.325E-19 8.753E-19 8.877E-18 3.563E-18 1.553E-18 7.931E-19
           2.571E-19 9.673E-20 4.141E-20 5.457E-21 2.775E-23 1.630E-21
O3     300 5.895E-19 4.712E-19 4.159E-19 3.555E-19 3.301E-19 4.688E-19
           6.372E-19 8.997E-19 8.882E-18 3.596E-18 1.596E-18 8.305E-19
           2.777E-19 1.075E-19 4.725E-20 6.782E-21 4.824E-23 1.630E-21
O3(1D) 180 9.000E-01 9.000E-01 9.000E-01 9.000E-01 9.000E-01 9.000E-01
           9.000E-01 9.000E-01 9.000E-01 9.000E-01 9.000E-01 9.000E-01
           8.926E-01 4.463E-01 8.621E-02 7.739E-02 0.000E+00 0.000E+00
O3(1D) 260 9.000E-01 9.000E-01 9.000E-01 9.000E-01 9.000E-01 9.000E-01
           9.000E-01 9.000E-01 9.000E-01 9.000E-01 9.000E-01 9.000E-01
           8.934E-01 5.045E-01 1.473E-01 8.643E-02 0.000E+00 0.000E+00
O3(1D) 300 9.000E-01 9.000E-01 9.000E-01 9.000E-01 9.000E-01 9.000E-01
           9.000E-01 9.000E-01 9.000E-01 9.000E-01 9.000E-01 9.000E-01
           8.954E-01 5.682E-01 2.363E-01 9.965E-02 0.000E+00 0.000E+00
NO     300 1.021E-18 1.158E-18 5.498E-19 0.000E+00 0.000E+00 0.000E+00
           0.000E+00 1.390E-20 0.000E+00 0.000E+00 0.000E+00 0.000E+00
           0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NO     300 1.021E-18 1.158E-18 5.498E-19 0.000E+00 0.000E+00 0.000E+00
           0.000E+00 1.390E-20 0.000E+00 0.000E+00 0.000E+00 0.000E+00
           0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
H2COa  223 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
           0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
           1.942E-20 1.274E-20 1.971E-20 4.355E-21 5.074E-26 0.000E+00

fast JX:  

spectral data
version 04e
(Nov 2004)

JPL-02
+ fixed-T NO2

+ near IR HNO4

+ IUPAC VOC
+ Gierczak’98 acetone



(FT10_K04f.x) UCI JX-data (JPL02+IUPAC+fixNO2+irHNO4+VOC)ver>>>8.2f<<<8/04
NW-JValues   63   18    1   18     NJVAL, NWWW, NW1:NW2=01:18 or 12:18
w-eff (nm)      187.      191.      194.      196.      202.      208.
                211.      214.      261.      268.      278.      295.
                303.      310.      316.      333.      380.      574.
SOL#/cm2/s 1.211E+12 1.417E+12 1.474E+12 8.409E+11 7.218E+12 4.394E+12
           8.905E+12 1.093E+13 6.106E+14 4.102E+14 3.091E+14 5.751E+14
           7.331E+14 5.022E+14 8.709E+14 3.786E+15 1.544E+16 2.110E+17
Raylay cm2 5.083E-25 4.468E-25 4.184E-25 3.904E-25 3.355E-25 2.929E-25
           2.736E-25 2.579E-25 1.050E-25 9.375E-26 8.043E-26 6.124E-26
           5.422E-26 4.921E-26 4.515E-26 3.645E-26 2.082E-26 3.853E-27
BCarb m2/g     10.08     10.08     10.08     10.08     10.08     10.08
               10.08     10.08     10.08     10.08     10.08     10.08
                9.96      9.87      9.79      9.58      9.00      6.50
O2     180 1.728E-21 1.990E-22 3.006E-23 9.843E-24 7.305E-24 6.835E-24
           6.243E-24 5.798E-24 8.623E-26 4.745E-25 3.996E-25 0.000E+00
           0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
O2     260 2.268E-21 3.059E-22 4.913E-23 1.409E-23 7.688E-24 6.835E-24
           6.243E-24 5.875E-24 8.623E-26 4.745E-25 3.996E-25 0.000E+00
           0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
O2     300 2.754E-21 4.239E-22 7.402E-23 2.102E-23 8.352E-24 6.835E-24
           6.243E-24 5.974E-24 8.623E-26 4.745E-25 3.996E-25 0.000E+00
           0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
O3     180 5.861E-19 4.685E-19 4.130E-19 3.546E-19 3.228E-19 4.555E-19
           6.287E-19 9.129E-19 8.866E-18 3.463E-18 1.494E-18 7.480E-19
           2.365E-19 8.722E-20 3.694E-20 4.295E-21 1.804E-23 1.630E-21
O3     260 5.928E-19 4.772E-19 4.223E-19 3.648E-19 3.330E-19 4.610E-19
           6.325E-19 8.753E-19 8.877E-18 3.563E-18 1.553E-18 7.931E-19
           2.571E-19 9.673E-20 4.141E-20 5.457E-21 2.775E-23 1.630E-21
O3     300 5.895E-19 4.712E-19 4.159E-19 3.555E-19 3.301E-19 4.688E-19
           6.372E-19 8.997E-19 8.882E-18 3.596E-18 1.596E-18 8.305E-19
           2.777E-19 1.075E-19 4.725E-20 6.782E-21 4.824E-23 1.630E-21
O3(1D) 180 9.000E-01 9.000E-01 9.000E-01 9.000E-01 9.000E-01 9.000E-01
           9.000E-01 9.000E-01 9.000E-01 9.000E-01 9.000E-01 9.000E-01
           8.926E-01 4.463E-01 8.621E-02 7.739E-02 0.000E+00 0.000E+00
O3(1D) 260 9.000E-01 9.000E-01 9.000E-01 9.000E-01 9.000E-01 9.000E-01
           9.000E-01 9.000E-01 9.000E-01 9.000E-01 9.000E-01 9.000E-01
           8.934E-01 5.045E-01 1.473E-01 8.643E-02 0.000E+00 0.000E+00
O3(1D) 300 9.000E-01 9.000E-01 9.000E-01 9.000E-01 9.000E-01 9.000E-01
           9.000E-01 9.000E-01 9.000E-01 9.000E-01 9.000E-01 9.000E-01
           8.954E-01 5.682E-01 2.363E-01 9.965E-02 0.000E+00 0.000E+00
NO     300 1.021E-18 1.158E-18 5.498E-19 0.000E+00 0.000E+00 0.000E+00
           0.000E+00 1.390E-20 0.000E+00 0.000E+00 0.000E+00 0.000E+00
           0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NO     300 1.021E-18 1.158E-18 5.498E-19 0.000E+00 0.000E+00 0.000E+00
           0.000E+00 1.390E-20 0.000E+00 0.000E+00 0.000E+00 0.000E+00
           0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
H2COa  223 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
           0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
           1.942E-20 1.274E-20 1.971E-20 4.355E-21 5.074E-26 0.000E+00

fast JX:  

spectral data
version 04f
(Nov 2004)

JPL-02
+ fixed-T NO2

+ near IR HNO4

+ IUPAC VOC
+ Blitz ‘04 acetone



HOBrBrNO3BrOClOCl2O2OClOHOClCl2ClNO3bClNO3aHNO4HNO3app Z

1.041.041.081.171.081.041.081.061.101.061.111.110

0.970.970.981.040.980.970.990.980.980.980.990.992

0.960.970.981.030.980.980.980.970.980.980.980.994

0.960.970.981.040.980.970.980.970.980.980.990.996

0.960.970.971.040.970.980.980.970.980.980.990.998

0.960.970.981.050.980.980.980.970.990.980.990.9912

0.960.970.981.050.980.980.990.980.990.981.000.9916

0.970.970.981.050.990.980.990.980.990.981.000.9920

0.970.970.981.050.990.980.990.981.000.990.990.9924

0.970.970.981.050.990.980.990.981.000.991.000.9828

0.970.970.981.030.990.980.990.981.000.990.990.9832

0.970.980.980.990.990.980.990.980.990.990.990.9940

0.970.980.981.001.000.980.990.981.001.001.000.9950

0.970.980.981.001.000.980.990.981.001.001.000.9960

HOBrBrNO3BrOClOCl2O2OClOHOClCl2ClNO3bClNO3aHNO4HNO3app Z

fast-JX /
pratmo std



HNO2N2O5NO3NO2CH3OOHH2O2H2CObH2COaNOO3(1D)O3O2app Z

1.061.091.031.051.091.091.081.10 1.111.04 0

0.980.991.030.990.990.990.980.99 0.991.02 2

0.970.981.030.990.980.980.980.98 0.981.02
1572.1
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0.970.981.030.980.980.980.980.98 0.991.0249.036

0.970.981.030.990.980.980.980.98 0.991.023.038

0.970.991.030.990.980.990.990.99 1.001.020.9512

0.980.991.030.990.990.990.990.99 1.001.020.9716

0.980.991.031.000.990.990.990.99 1.011.020.9820

0.980.991.031.000.990.990.990.991.251.021.020.9924

0.971.001.030.990.990.990.991.001.031.021.020.9928

0.971.001.030.991.000.990.991.001.021.011.011.0032

0.971.001.030.990.990.990.991.010.991.011.010.9840

0.981.001.030.981.001.000.991.011.011.001.011.0150

0.981.001.030.991.001.000.991.010.951.001.001.0360

HNO2N2O5NO3NO2CH3OOHH2O2H2CObH2COaNOO3(1D)O3O2app Z

fast-JX /
pratmo std



CHF2ClCH2Cl2CH3CCl3CH3ClCCl4F115F114F113CF2Cl2CFCl3N2OBrClapp Z

           1.020

           0.972

           0.964

           0.966

           0.968

0.910.910.890.920.910.910.910.910.920.890.890.9612

0.960.950.940.960.950.960.960.960.970.940.950.9616

0.980.970.970.980.980.980.980.980.990.970.970.9620

0.970.980.980.980.980.980.980.980.980.980.980.9624

0.970.970.980.970.990.980.980.980.970.980.970.9628

1.000.990.980.990.990.990.990.980.990.990.980.9632

1.011.000.981.000.991.001.010.991.000.990.990.9640

1.021.011.001.011.001.011.011.001.010.990.990.9650

0.960.970.990.970.990.970.970.980.970.980.980.9660

CHF2ClCH2Cl2CH3CCl3CH3ClCCl4F115F114F113CF2Cl2CFCl3N2OBrClapp Z

fast-JX /
pratmo std



OCSCF3ICH3ICHBr3CH2Br2H2402H1301H1211CH3BrF142bF141bF123app Z

 1.101.111.12        0

 0.990.991.002.680.98      2

 0.990.990.992.620.98 0.99    4

 0.990.990.992.590.99 0.99    6

5.790.990.991.012.540.99 1.00    8

1.091.001.001.011.160.970.940.980.930.910.910.9112

0.991.001.001.010.970.960.960.960.950.960.960.9516

1.001.011.011.000.980.980.980.980.980.980.980.9820

1.011.011.011.001.000.990.990.990.990.980.980.9824

1.031.011.021.011.021.001.001.001.000.970.970.9728

1.001.011.011.001.001.000.991.000.990.990.980.9832

0.980.991.030.990.980.990.990.990.991.010.990.9940

1.001.001.011.001.001.001.001.001.001.011.001.0050

1.001.001.000.991.001.001.001.001.000.970.980.9860

OCSCF3ICH3ICHBr3CH2Br2H2402H1301H1211CH3BrF142bF141bF123app Z

fast-JX /
pratmo std



MeAcrMeVKsActAldC3H6OsC3H6OtCH3NO3PANappZ

1.071.091.101.111.121.101.100

0.980.980.980.990.990.990.992

0.970.980.970.990.990.980.994

0.970.980.970.990.990.990.996

0.970.980.980.991.000.980.998

0.980.990.981.001.000.990.9912

0.980.990.981.001.011.000.9916

0.980.990.991.011.011.000.9920

0.980.990.991.011.021.010.9924

0.980.990.991.011.021.001.0028

0.980.991.001.001.011.011.0032

0.980.990.990.990.991.000.9940

0.981.001.001.001.001.000.9950

0.981.001.001.001.001.001.0060

MeAcrMeVKsActAldC3H6OsC3H6OtCH3NO3PANapp Z

fast-JX /
pratmo std



(FT10_K04f.x) UCI JX-data (JPL02+IUPAC+fixNO2+irHNO4+VOC)ver>>>8.2f<<<8/04
NW-JValues   63   18   12   18     NJVAL, NWWW, NW1:NW2=01:18 or 12:18
w-eff (nm)      187.      191.      194.      196.      202.      208.
                211.      214.      261.      268.      278.      295.
                303.      310.      316.      333.      380.      574.
SOL#/cm2/s 1.211E+12 1.417E+12 1.474E+12 8.409E+11 7.218E+12 4.394E+12
           8.905E+12 1.093E+13 6.106E+14 4.102E+14 3.091E+14 5.751E+14
           7.331E+14 5.022E+14 8.709E+14 3.786E+15 1.544E+16 2.110E+17
Raylay cm2 5.083E-25 4.468E-25 4.184E-25 3.904E-25 3.355E-25 2.929E-25
           2.736E-25 2.579E-25 1.050E-25 9.375E-26 8.043E-26 6.124E-26
           5.422E-26 4.921E-26 4.515E-26 3.645E-26 2.082E-26 3.853E-27
BCarb m2/g     10.08     10.08     10.08     10.08     10.08     10.08
               10.08     10.08     10.08     10.08     10.08     10.08
                9.96      9.87      9.79      9.58      9.00      6.50
O2     180 1.728E-21 1.990E-22 3.006E-23 9.843E-24 7.305E-24 6.835E-24
           6.243E-24 5.798E-24 8.623E-26 4.745E-25 3.996E-25 0.000E+00
           0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
O2     260 2.268E-21 3.059E-22 4.913E-23 1.409E-23 7.688E-24 6.835E-24
           6.243E-24 5.875E-24 8.623E-26 4.745E-25 3.996E-25 0.000E+00
           0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
O2     300 2.754E-21 4.239E-22 7.402E-23 2.102E-23 8.352E-24 6.835E-24
           6.243E-24 5.974E-24 8.623E-26 4.745E-25 3.996E-25 0.000E+00
           0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
O3     180 5.861E-19 4.685E-19 4.130E-19 3.546E-19 3.228E-19 4.555E-19
           6.287E-19 9.129E-19 8.866E-18 3.463E-18 1.494E-18 7.480E-19
           2.365E-19 8.722E-20 3.694E-20 4.295E-21 1.804E-23 1.630E-21
O3     260 5.928E-19 4.772E-19 4.223E-19 3.648E-19 3.330E-19 4.610E-19
           6.325E-19 8.753E-19 8.877E-18 3.563E-18 1.553E-18 7.931E-19
           2.571E-19 9.673E-20 4.141E-20 5.457E-21 2.775E-23 1.630E-21
O3     300 5.895E-19 4.712E-19 4.159E-19 3.555E-19 3.301E-19 4.688E-19
           6.372E-19 8.997E-19 8.882E-18 3.596E-18 1.596E-18 8.305E-19
           2.777E-19 1.075E-19 4.725E-20 6.782E-21 4.824E-23 1.630E-21
O3(1D) 180 9.000E-01 9.000E-01 9.000E-01 9.000E-01 9.000E-01 9.000E-01
           9.000E-01 9.000E-01 9.000E-01 9.000E-01 9.000E-01 9.000E-01
           8.926E-01 4.463E-01 8.621E-02 7.739E-02 0.000E+00 0.000E+00
O3(1D) 260 9.000E-01 9.000E-01 9.000E-01 9.000E-01 9.000E-01 9.000E-01
           9.000E-01 9.000E-01 9.000E-01 9.000E-01 9.000E-01 9.000E-01
           8.934E-01 5.045E-01 1.473E-01 8.643E-02 0.000E+00 0.000E+00
O3(1D) 300 9.000E-01 9.000E-01 9.000E-01 9.000E-01 9.000E-01 9.000E-01
           9.000E-01 9.000E-01 9.000E-01 9.000E-01 9.000E-01 9.000E-01
           8.954E-01 5.682E-01 2.363E-01 9.965E-02 0.000E+00 0.000E+00
NO     300 1.021E-18 1.158E-18 5.498E-19 0.000E+00 0.000E+00 0.000E+00
           0.000E+00 1.390E-20 0.000E+00 0.000E+00 0.000E+00 0.000E+00
           0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NO     300 1.021E-18 1.158E-18 5.498E-19 0.000E+00 0.000E+00 0.000E+00
           0.000E+00 1.390E-20 0.000E+00 0.000E+00 0.000E+00 0.000E+00
           0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
H2COa  223 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
           0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
           1.942E-20 1.274E-20 1.971E-20 4.355E-21 5.074E-26 0.000E+00

fast JX:  

spectral data
version 04f
(Nov 2004)

run for trop-only

JPL-02
+ fixed-T NO2

+ near IR HNO4

+ IUPAC VOC
+ Blitz ‘04 acetone



1.111.111.061.091.031.051.091.091.081.101.111.040

0.990.990.980.991.030.990.990.990.980.990.991.022

0.980.990.970.981.030.990.980.980.980.980.981.024

0.990.990.970.981.030.980.980.980.980.980.991.026

0.990.990.970.981.030.990.980.980.980.980.991.028

0.990.990.970.981.030.990.980.980.980.990.991.0210

0.990.990.970.991.030.990.980.990.990.991.001.0212

0.990.980.970.991.030.990.990.990.990.991.001.0214

0.980.920.980.981.030.990.990.980.990.991.001.0216

0.960.790.980.981.030.990.990.990.990.991.011.0218

HNO4HNO3HNO2N2O5NO3NO2CH3OOHH2O2H2CObH2COaO3(1D)O3 Z

ratio   fast-JX(trop) : pratmo std

1.111.021.041.041.081.171.081.041.081.061.101.060

0.990.970.970.970.981.040.980.970.990.980.980.982

0.990.960.960.970.981.030.980.980.980.970.980.984

0.990.960.960.970.981.040.980.970.980.970.980.986

0.990.960.960.970.971.040.970.980.980.970.980.988

0.960.960.960.970.981.040.980.970.980.970.990.9810

0.710.960.960.970.981.050.980.980.980.970.980.9812

0.290.970.960.970.981.040.980.980.990.970.980.9814

0.090.960.960.970.981.050.980.980.990.980.980.9816

0.030.960.970.970.981.050.990.980.990.980.980.9818

H1211BrClHOBrBrNO3BrOClOCl2O2OClOHOClCl2ClNO3bClNO3a Z



1.071.091.101.111.121.101.101.201.101.111.123.151.100

0.980.980.980.990.990.990.991.100.990.991.002.660.982

0.970.980.970.990.990.980.991.190.990.990.992.580.984

0.970.980.970.990.990.990.991.300.990.990.992.510.986

0.970.980.980.991.000.980.990.720.990.991.012.390.988

0.970.980.980.991.000.990.990.071.001.001.011.460.9410

0.980.990.981.001.000.990.990.011.001.001.000.320.6612

0.980.990.981.001.000.990.980.001.001.000.980.060.2414

0.980.990.981.001.011.000.930.001.001.000.910.020.0716

0.980.990.981.001.010.990.810.001.001.000.740.010.0218

MeAcrMeVKsActAldC3H6OsC3H6OtCH3NO3PANOCSCF3ICH3ICHBr3CH2Br2H2402 Z

ratio   fast-JX(trop) : pratmo std





MOZAIC:  Aug '94 – Dec '03 cruise-level data (7-11 km) in N & S Tropics






